). SATHCAP is one of the few studies to look explicitly at potential mechanisms of HIV dissemination among, and from, traditional high-risk groups.
The answer from these four study sites seems to be "Yes, but...". As the papers in this Special Issue show, each site was able to demonstrate a plausible pathway-the metaphorical "bridge"-from high-to low-risk persons, yet each pathway also took a different route that varied in complex details along the way.
Starting with the target Most studies start with the high-risk persons themselves. In St. Petersburg, Russia, where the prevalence among IDU now exceeds 40%, investigators focused not only on those at high risk but also on women diagnosed with HIV outside the usual venues for HIV care (see Toussova et al., this issue 3 ). They found that only 33% of these women had had sexual contact with an IDU during their lifetime. The risk factors for such contact were younger age (G 26 years old), lower level of education, and recent alcohol use. The proportion of IDU contacts declined over the course of the study, from 43% in 2007 to 21% in 2008, suggesting to the investigators that women were increasingly at risk for heterosexually transmitted HIV. In a separate analysis (see Niccolai et al., this issue 4 ), investigators examined the non-drug-using partners of IDU and found that in the previous 6 months, many reported having multiple sex partners (48%), new partners (66%), non-drug-using partners (68%), and frequent unprotected sex at last intercourse (60%). Ninety-one percent reported at least one of these risks and 15% were HIV positive. Thus, the pathways for HIV to spread from higher to lower-risk groups were clearly established and involved both injection drug use and sexual transmission, with the latter more likely occurring outside the drug-using network.
Sex acts by orientation Of the 1,044 men studied in North Carolina, 74% reported sex only with women (MSW), 17% reported sex with both men and women (MSMW), and 9% reported sex only with men (MSM; see Bobashev et al., this issue 5 ). These three groups differed in several important ways. Fifty-four percent of MSMW had a history of ever injecting drugs during their lifetime, compared to 32% of MSW and 20% of MSM. Almost 30% of MSMW reported anal intercourse with female partners compared to 15% of MSW. The same proportion of MSMW had unprotected insertive anal intercourse (26.9%) with men as did MSM (26.8%), although the former reported half as much unprotected receptive anal intercourse (15.4% vs. 34%). For MSMW, the odds ratio of reporting having unprotected intercourse with women was 4.61 (95% CI, 1.72, 12.38) for those who had unprotected anal intercourse with male partners compared to those who did not. These findings established that, in Raleigh-Durham and surrounding counties, a sizable group of men, half of whom had injected drugs at some time, were having sex with both men and women, including frequent unprotected anal intercourse with both male and female partners. While details on the sexual activity of female partners are not available in the paper, it clearly establishes a pathway of HIV transmission to women by way of male-to-male sexual activity.
Sex with both The heterogeneity of sexual orientation was fully apparent in Chicago, where over 70% of MSM also reported having recent sex with women. In the past 30 days, MSMW were less likely to have had sex with a female partner than were MSW and less likely than MSM to have had sex with a male partner. Yet, among those who were sexually active with a female partner in the past 30 days, MSMW were more likely to have had anal sex and less likely to have had vaginal sex with their female partners compared with MSW. Among those sexually active with men in the past 30 days, MSMW were less likely than MSM to have had receptive anal sex, but there was no difference in likelihood of insertive anal sex between MSM and MSMW. MSMW reported considerable concurrency of male and female partners. In addition, over 50% reported that they have anal sex with other men, and 70% reported that they have unprotected anal and vaginal sex with women. Most (70%) MSMW had not told their female partners about their bisexual behaviors. There was a notable discordance between the use of heroin, cocaine, or amphetamine in the past 30 days reported by MSMW (88%) compared to the 71% of their sex partners who reported ever having used these drugs. The heterogeneity of sexual orientation, sexual risks, and drug use behaviors found among these respondents demonstrates how the pathways for HIV transmission from higher-to lower-risk groups appear to be increasingly complex and multidimensional.
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Not everywhere Of the 1,125 men recruited into the study from Los Angeles County, 41% were MSMW and 21% were MSW. The investigators describe a group of impoverished, largely minority, frequently homeless men whose male and female sex partners were also impoverished, used drugs, and engaged in risky sex. The extensive drug and sex interconnections among members of these groups appeared to be socially, behaviorally, and geographically bounded, with few if any outward connections to lower-risk groups. The insularity of these groups, coupled with their high levels of drug use and sexual risk behaviors, may explain their high observed prevalence of HIVyet also suggest why so little evidence was found for HIV dispersion to lower-risk persons. For HIV to be transmitted from higher-to low-risk groups, those at high risk must have effective contact with those at low risk, who in turn must have effective contact with others at low risk. SATHCAP focused on MSM and drug users, including non-IDU (high risk), their sexual contact with women who do not use drugs, and the contact of those women with other men who are outside the MSM/ drug-using nexus. Bridging, the most commonly used metaphor for this phenomenon, [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] may well be a misnomer since it is a sequence of social contacts and interactions rather than an act. That is, a complex set of events must occur, as was shown by three of the four SATHCAP research sites. At the fourth project site, Los Angeles, the sequence of events is no less complex but the pathways appear to be, at least for this participant population, recursive.
Although the SATHCAP was not designed to demonstrate actual transmission along pathways from high to low risk, its findings do accord with those reported in recent years by the Centers for Disease Control and Prevention on the proportion of transmission that may be attributed to heterosexual HIV exposure. The "high-risk heterosexual contact" transmission includes sex with an IDU, sex with a bisexual male, sex with a person with hemophilia, sex with an HIV-infected transfusion recipient, and sex with an HIV-infected person, risk factor not specified. 19 From 2004 to 2007, there was a 9% increase in annual HIV diagnoses attributed to highrisk heterosexual contact among males and a 14% increase among females. 19 Commentary provided by the CDC observes the uncertainty with some of these estimates, yet it is not possible to rule out an actual increase in numbers of new infections. Such would be consistent with the findings from at least three of the four SATHCAP sites on high-risk heterosexual contact as a major pathway from higher risk groups to lower-risk women. That the fourth site (Los Angeles) did not find such a pathway may be revealing: The most intractable endemicity in that city may not be the source of the wider epidemic there. The papers by Shoptaw et al. 20 and Gorbach et al. in this issue 21 are vital for understanding the Los Angeles findings, and like others, they show how HIV/AIDS propagation depends on a complex mix of heterogeneous communities. [22] [23] An overarching theory of HIV transmission would be a boonas Kurt Lewin remarked, "There is nothing so practical as good theory" 24 -but until we have one, we should remain wary of making things simpler than possible.
